We proposed that stearoyl-CoA desaturase (SCD) activity dictates fatty acid composition of adipose tissue and muscle in beef cattle, regardless of ruminal or hepatic fatty acid hydrogenation or desaturation. Twelve Angus steers were assigned to a calf-fed (CF) group and slaughtered at weaning (8 mo of age; n = 4), 12 mo of age (n = 4), or 16 mo of age (n = 4). Twelve steers were assigned to a yearling-fed (YF) group and slaughtered at 12 mo of age (n = 4), 16 mo of age (n = 4), and 17.5 mo of age (n = 4; 525 kg, market weight). Data were analyzed based on time on the corn-based finishing diet, with terminal age as a covariate, and orthogonal polynomial contrasts were tested on the main effects of treatment group and time on the finishing diet. Fatty acids from duodenal digesta, plasma, liver, LM, and subcutaneous and intramuscular adipose tissue were measured, and SCD gene expression was measured in intramuscular and subcutaneous adipose tissues. In duodenal digesta, palmitic and linoleic acids increased by 100% over the sampling period, α-linolenic acid decreased over the sampling period, and trans-vaccenic acid was greater in YF than in CF steers (all P < 0.01). The proportion of α-linolenic acid decreased over time in all tissues, including liver. The SCD index (ratio of SCD fatty acid products to SCD fatty acid substrates) increased over time in LM and in intramuscular and subcutaneous adipose tissues. The SCD:glyceraldehyde 3-phosphate dehydrogenase mRNA ratio was virtually undetectable at the initial sampling periods in subcutaneous adipose tissue of YF and CF steers, and it increased over time (P < 0.01). The SCD index and SCD:glyceraldehyde 3-phosphate dehydrogenase ratio were greater in intramuscular adipose tissue of CF steers than in that of YF steers. The SCD index did not change over time in liver and decreased over time in duodenal digesta. We conclude that, unlike essential fatty acids, the SFA and MUFA composition of adipose tissue is regulated by adipose tissue fatty acid desaturation, with little contribution from hepatic or duodenal fatty acids.
INTRODUCTION
Beef products with a greater MUFA:SFA ratio provide consumers with a fatty acid composition more in line with current American Heart Association guide-its corresponding CLA isomer, 18:2 cis-9,trans-11 CLA (Miyazaki and Ntambi, 2003) . Several studies have indicated that time on feed, and especially time on a corn-based finishing diet, increases muscle and adipose tissue SCD gene expression in concert with an increase in MUFA:SFA ratio (Archibeque et al., 2005; Chung et al., 2007; Duckett et al., 2009 ). However, the fatty acid composition of duodenal digesta also changes over time (Chung et al., 2006) . In particular, stearic acid (18:0), trans-vaccenic acid (18:1 trans-11), and α-linolenic acid (18:3n-3) decrease over time, and linoleic acid (18:2n-6) increases over time (Chung et al., 2006) . Similar changes occur in plasma (Archibeque et al., 2005; Chung et al., 2006) . This study used calf-fed (CF) and yearling-fed (YF) steers as a model system for separating the effects of age and time on a finishing diet on tissue fatty acid composition. We hypothesized that YF steers would not accumulate MUFA at the same rate as CF steers because of depressed SCD gene expression during the time the YF steers consumed the bermudagrass hay. Conversely, because of their backgrounding on bermudagrass hay, tissues from the YF steers would contain more α-linolenic acid than tissues from CF steers.
MATERIALS AND METHODS
The experimental procedures were approved by the Texas A&M University Animal Care and Use Committee, Office of Research Compliance.
Twenty-four Angus steers were purchased as calves at weaning (approximately 8 mo of age; 210 kg) and transported to either the Texas A&M University Research Center at McGregor (20 steers) or to the Rosenthal Meat Science and Technology Center at the Texas A&M University College Station campus (4 steers). Steers transported to the McGregor Research Center were fed coastal bermudagrass hay (9.5% CP) free choice for 8 d before being randomly assigned to the treatment groups.
Twelve steers were allotted to the CF production group. Four of these weaned steer calves were taken directly to the Rosenthal Center at the time of purchase and were slaughtered, and samples were collected; these steers represented the initial group of CF steers (0 d on the high-corn finishing diet; Figure 1 ). The remaining CF steers (n = 8) were adapted over a 2-wk period to a high-corn finishing diet (Table 1 ) to achieve 1.36 kg/d of ADG. The intermediate group of CF steers (n = 4) was fed the corn-based diet until 12 mo of age. The terminal group of CF steers (n = 4) was fed the corn-based diet until 16 mo of age, at which point final targeted BW (approximately 525 kg) was achieved.
The other 12 steers were allotted to the YF production group. All YF steers were fed Coastal bermudagrass hay, supplemented with alfalfa cubes (20% CP) to provide the same CP intake as when fed the final finishing diet (Table 1) . At 10 mo of age, because of poor pasture conditions, the YF steers were supplemented with corn-based diets to achieve 0.90 kg/d of ADG. From 10 to 11 mo of age, the steers were supplemented with 3.6 to 4.5 kg/d of prefinishing diet (based on BW), and from 11 to 12 mo of age, the steers were supplemented with 5.5 to 6.8 kg/d of final finishing diet (based on BW; Table 1 ). Estimated hay intake from 10 to 12 mo of age decreased from 3.9 to 3.3 kg/d as the amount of finishing diet was increased.
The initial group of YF steers (n = 4) was raised to 12 mo of age, transported to Texas A&M University, and slaughtered, and samples were collected to provide samples representing 0 d on the high-corn finishing diet (Figure 1 ). The remaining 8 YF steers were fully fed the corn-based diet for the duration of the experiment. The intermediate group of YF steers (n = 4) was fed the corn-based diet until 16 mo of age. The terminal group of YF steers (n = 4) was fully fed the corn-based diet until 17.5 mo of age, at which time targeted BW (525 kg) was achieved. Steers were weaned at 8 mo of age. The CF steers were slaughtered at 8, 12, or 16 mo of age (0, 4, or 8 mo free access to the corn-based diet). The YF steers were slaughtered at 12, 16, and 17.5 mo of age (0, 4, or 5.5 mo free access to the corn-based diet). From 10 to 12 mo of age, the YF steers were supplemented with the corn-based diet to achieve a growth rate of 0.9 kg/d. Sampling times are indicated by arrows.
Sample Collection
At the 12 and 16 mo end points, 2 CF and 2 YF steers in each time-on-feed group were transported to Texas A&M University and slaughtered each day over 2 consecutive days. Plasma, LM from the 5th to 8th thoracic rib, liver, duodenal digesta, and subcutaneous adipose tissue samples overlying the LM sample were taken in the Texas A&M University Rosenthal Meat Science and Technology Center immediately after hide removal. Immediately after evisceration, digesta was obtained from the duodenum posterior to the pyloric valve and liver was obtained from the lobe immediately adjacent to the hepatic portal vein, and portions were snap-frozen in liquid nitrogen.
Immediately after hide removal, within 20 min postmortem, the 5th to 8th rib section of the longissimus thoracis muscle was removed from the right side of the carcass and transported within 5 min to the laboratory in oxygenated, pH 7.4 Krebs-Henseleit buffer containing 5 mM glucose (Archibeque et al., 2005) . Muscle sections of approximately 1-cm thickness were cut from the fresh muscle, all visible intramuscular adipose tissue (as well as overlying subcutaneous adipose tissue) was dissected, and portions were snap-frozen in liquid nitrogen. The LM was considered viable if slicing muscle sections caused the muscle to contract, and all LM samples were viable by that standard. Samples for fatty acid analysis were dissected and stored at −20°C to minimize oxidation of fatty acids. Samples of liver and intramuscular and subcutaneous adipose tissue and liver were stored at −94°C for approximately 14 d before RNA extraction.
Total Lipid Extraction and Fatty Acid Analysis
Total lipids were extracted by a modification of the method of Folch et al. (1957) . One milliliter of plasma, 5 g of duodenal digesta, 5 g of muscle, and 100 mg each of liver, subcutaneous adipose tissue, and intramuscular adipose tissue were extracted. Fatty acid methyl esters (FAME) were prepared as described by Morrison and Smith (1964) , modified to include an additional saponification step (Archibeque et al., 2005) , and FAME were analyzed using a Varian gas chromatograph (model CP-3800 fixed with a CP-8200 autosampler, Varian Inc., Walnut Creek, CA). Separation of FAME was ac- 
Preparation and Analysis of RNA
Total RNA was isolated from adipose tissue samples from all age groups (except intramuscular adipose tissue from 8-mo-old steers) and liver tissue samples from 16-mo-old steers in Tri Reagent (Sigma Chemical Co., St. Louis, MO) per the manufacturer's instructions. Purity was determined by measuring absorbance at 260 and 280 nm on a Beckman Du-7 spectrophotometer (Beckman Instruments, Fullerton, CA). The integrity of RNA was evaluated using Northern gel electrophoresis (Cameron et al., 1994) .
Slot blot analysis was performed as outlined by Cameron et al. (1994) for SCD and glyceraldehyde 3-phosphate dehydrogenase (GAPDH) mRNA, with modifications. The premix solution added to the mRNA samples consisted of 20 μL of formamide, 7 μL of formaldehyde (37% solution), and 2 μL of 20× trisodium citrate dihydrate (SSC). The samples were chilled on ice and 80 μL of 20× SSC was added before the RNA was applied to a positively charged nucleic acid transfer membrane, Amersham Hybond-N+ (GE Healthcare Biosciences Corp., Piscataway, NJ Digoxigenin-labeled probes were generated with a Digoxigenin RNA Labeling Kit (SP6/T7, Roche Diagnostics, Mannheim, Germany). The bovine SCD and GAPDH dehydrogenase RNA probes were prepared at Kyoto University (Kyoto, Japan) and transported to Texas A&M University. Probes were hybridized to the membranes at 68°C for 16 h. Rinsed membranes were placed with Kodak X-AR5 x-ray film (Eastman Kodak, Rochester, NY) for 1 to 10 h. After autoradiography, slot blots were scanned using an LKB 2202 Ultroscan Laser Densitometer (LKB, Bromma, Sweden), and the intensities of the bands were determined. Data are expressed as the SCD:GAPDH ratio. Although stability of GAPDH was not determined in this study, recent studies in human diploid fibroblasts (Zainuddin et al., 2010) and astocytomas (Gresner et al., 2011) demonstrated that GAPDH mRNA expression was stable under those conditions.
Statistical Analysis
All statistical analyses were performed using SAS (SAS Inst. Inc., Cary, NC). Growth data were analyzed using PROC MIXED with repeated measures as outlined by Littell et al. (1998) . Fatty acid composition of subcutaneous and intramuscular adipose tissues, LM, liver, plasma, duodenal digesta, and gene expression were compared using PROC GLM analysis of covariance, in which the length of time on high-energy, cornbased feed at the terminal age was used as a covariate with the purpose of testing the orthogonal polynomial contrasts for main effects of production group and time (G, T), and the quadratic interaction independent of group (T × T), the linear interaction between group and time (G × T, heterogeneity of slope), and the quadratic interactions between groups (T × T × G, heterogeneity of curvature). When fatty acids were not detectable (i.e., below the level of integration), values of zero were entered for the statistical analysis. A probability level of P ≤ 0.05 was established for statistical significance.
RESULTS

Production Data
Growth rate was initially faster (1.52 vs. 0.90 kg/d, P = 0.001) in CF steers than in YF steers ( Figure 1 ). Growth rate increased after the YF steers were supplemented with the corn-based diet (between 10 and 12 mo of age), and YF steers achieved the same rate of BW gain after being allowed free access to the cornbased diet at 12 mo of age. No difference was observed in BW between CF and YF steers at their terminal sampling times (16 mo and 17.5 mo, respectively; P = 0.93).
Duodenal Digesta Fatty Acid Composition
Proportions of duodenal digesta linoleic acid and 18:2 cis-9,trans-12 CLA increased with time (P < 0.01; Table 2 ). α-Linolenic acid (18:3n-3) decreased in both CF and YF steers, but CF steers had greater values than YF steers at the first sampling time, which subsequently decreased at a faster rate than in YF steers (T × G, P = 0.04). Palmitic acid (16:0) increased linearly in CF duodenal digesta over time, but in YF duodenal digesta, palmitic acid increased between the initial and intermediate sampling times before declining to earlier levels (T × T × G, P = 0.03). The CF steers had smaller proportions of trans-vaccenic acid than the YF steers throughout the study. The trans-vaccenic acid decreased in CF steers at an increasing rate over time, whereas the trans-vaccenic acid peaked in YF steers at the intermediate sampling time and declined thereafter (T × T × G, P = 0.05).
Plasma Fatty Acid Composition
The plasma proportions of 18:2 trans-10,cis-12 CLA and 20:1 were below the level of integration, and plasma 18:2 cis-9,trans-11 CLA was detectable only in CF steers at the initial sampling time (Table 3 ). The YF steers had a greater plasma proportion of linoleic acid than did the CF steers (P = 0.03), and plasma proportions of linoleic acid increased with time (P < 0.01). Greater plasma α-linolenic acid was seen in CF steers than in YF steers at the initial sampling time, and α-linolenic acid declined to nondetectable levels at the intermediate sampling time (T × G, P < 0.01). The proportions of stearic acid were similar in CF and YF plasma at the initial sampling time, but stearic acid increased at a faster rate in YF plasma than in CF plasma (T × G, P < 0.01). A negative quadratic response was observed for palmitic acid in CF plasma, and a positive quadratic response was observed for palmitic acid in YF steers (T × T × G, P < 0.01). Plasma oleic acid (18:1n-9) was initially less in YF steers than in CF steers, and it increased at a decreasing rate in YF steers but declined at a decreasing rate in CF steers, so the final proportions of oleic acid were similar between groups (T × T × G, P < 0.01). The trans-vaccenic acid in YF plasma peaked at the midpoint sampling time (T × T × G, P = 0.02). The YF plasma SCD index remained stable through the study (0.39 to 0.45), whereas the CF plasma SCD index was initially greater (0.69) and decreased at a decreasing rate to a ratio similar to that of YF steers in the terminal groups (P = 0.02).
Liver Fatty Acid Composition
The CF steers had greater liver proportions of palmitoleic and oleic acids than did the YF steers (P < 0.05; Table 4 ). Palmitoleic and cis-vaccenic acids (18:1n-7) decreased with time (P < 0.05). Liver from the initial group of CF steers contained the greatest proportion of palmitic acid (T × T, P = 0.04). The proportions of α-linolenic and linoleic acids initially were greater in liver from CF steers than in that from YF steers (T × G, P < 0.01). Stearic acid in the liver of CF steers peaked at the intermediate sampling time before decreasing by the terminal sampling time, whereas stearic acid in the liver of YF steers decreased between the initial and intermediate sampling times before increasing by the terminal sampling time (T × T × G, P < 0.01). The proportion of trans-vaccenic acid in CF steers decreased at a decreasing rate, but in YF steers, the proportions remained constant between the first 2 sampling times before declining by the terminal sampling time (T × T × G, P < 0.03). The proportion of 18:2 cis-9,trans-11 CLA increased linearly in CF steers, but in YF steers, it increased between the initial and intermediate sampling times before declining by the terminal sampling time (T × T × G, P < 0.01). The liver SCD index decreased at a decreasing rate in CF steers. The YF liver SCD index attained a peak at the intermediate sampling time (T × T × G, P = 0.04).
LM Fatty Acid Composition
No differences were observed in LM CLA isomers between groups or over time (Table 5) . Palmitic acid increased with time (P < 0.01), whereas trans-vaccenic acid declined with time (P < 0.01 and P = 0.02, respectively). Linoleic acid declined at a decreasing rate in LM (T × T, P = 0.04), and the SCD index reached a peak in the intermediate group of CF steers (T × T, P = 0.03). The α-linolenic acid decreased at a greater rate in CF steers than in YF steers (T×G, P < 0.01). Stearic acid in the LM decreased with time, whereas stearic acid in the LM of YF steers was least at the intermediate sampling time (T × T × G, P < 0.01). Oleic acid in the LM of YF steers increased at an increasing rate with time, whereas the oleic acid in the LM of CF steers reached a peak at the intermediate sampling time (T × T × G, P = 0.02).
Fatty Acid Composition of Subcutaneous Adipose Tissue
Stearic acid decreased with time (P < 0.01), whereas palmitoleic acid and the SCD index increased with time (P < 0.05) in subcutaneous adipose tissue (Table 6) . Palmitic acid exhibited a quadratic relationship with time (T × T, P = 0.03). Oleic, cis-vaccenic, and linoleic acids had greater proportional increases in the subcutaneous adipose tissue of CF than YF steers (T × G, P = 0.05). Proportions of 18:2 cis-9,trans-11 CLA decreased with time in subcutaneous adipose tissue of CF steers, whereas proportions of 18:2 cis-9,trans-11 CLA in YF steers increased over time (T × G, P < 0.01). In CF steers, α-linolenic acid decreased at a faster rate than in YF steers (T×G, P < 0.01). In subcutaneous adipose tissue of YF steers, trans-vaccenic acid peaked at the intermediate sampling time, but in CF steers, trans-vaccenic acid decreased between the initial and intermediate sampling times (T × T × G, P < 0.01).
Fatty Acid Composition of Intramuscular Adipose Tissue
Linoleic acid increased over time in intramuscular adipose tissue (P < 0.01; Table 7 ). Oleic acid and the SCD index increased at a decreasing rate over time (T × T, P ≤ 0.01). An increase in palmitic acid was observed with time in the intramuscular adipose tissue of CF steers, whereas in the intramuscular adipose tissue of YF steers, palmitic acid decreased with time (T × G, P = 0.03). The proportion of 18:2 trans-10,cis-12 CLA decreased in CF steers but increased in YF steers (T × G, P < 0.01). Different quadratic effects were observed for palmitoleic, trans-vaccenic, and α-linolenic acids in CF and YF steers (T × T × G, P ≤ 0.05). In the intramuscular adipose tissue of CF steers, stearic acid decreased between the intermediate and terminal sampling times, whereas in the intramuscular adipose tissue of YF steers, stearic acid showed a negative quadratic response (T × T × G, P < 0.01).
SCD:GAPDH Ratio
The SCD:GAPDH ratio in both subcutaneous and intramuscular adipose tissue of all animals was greatest at the intermediate sampling time in subcutaneous adipose tissue, and there was a very small SCD:GAPDH ratio at the initial sampling time (T × T, P < 0.01; Figure 2) . It was not possible to extract mRNA from intramuscular adipose tissue at 8 mo of age; therefore, it was not possible to evaluate T × T × G for the SCD:GAPDH ratio in intramuscular adipose tissue (Figure 3) .
Total RNA was extracted from liver from the 16-moold CF and YF steers. Although the RNA purity of the liver samples was good (260:280 nm ratio >1.9), no SCD mRNA was detectable (data not shown).
DISCUSSION
Animal Performance
The overall design of this study was to compare tissue fatty acid composition with the adipose tissue SCD index and SCD:GAPDH ratio at the same ages (12 and 16 mo of age) and the same final BW (525 kg). Additionally, a group of weaned calves served as the baseline group for the CF steers. It was anticipated that YF steers would not achieve the targeted BW of 525 kg until 18 mo of age. However, the YF steers gained more rapidly than predicted so that by 16 mo of age the BW of the CF and YF steers were similar. Yearlingfed steers typically have greater ADG than CF steers once adapted to the finishing diet, but they still usually lag behind matched CF steers in BW (Harris et al., 1997) . As a result of poor pasture conditions, at 10 mo of age YF steers were supplemented with the same high-energy, corn-based diet being fed to CF steers, to achieve an ADG of 0.9 kg/d. This likely accounted for the similarity in BW by 16 mo of age. However, to ensure an equal BW had been achieved between CF and YF steers, the terminal YF group was not sampled until 17.5 mo of age.
Fatty Acid Composition
Preweaned ruminants function as nonruminant animals and deposit preformed milk fat long-chain fatty acids into their tissues (Drackley, 2005) . The rumen of the weaned CF steers of this study had just become fully developed, so the composition of the fatty acids deposited in the tissues of weaned calves was dictated both by dietary fatty acid composition and by de novo synthesis in adipose tissue and, to some extent, in liver. The SCD index in LM and intramuscular and subcutaneous adipose tissues of the weaned calves was very low, indicating little capacity for endogenous Δ 9 -desaturation. Milk from pasture-fed beef cows is rich in palmitic, stearic, and oleic acids (Chilliard et al., 2000; Lake et al., 2007) . Accordingly, these fatty acids were predominant in LM and intramuscular and subcutaneous adipose tissues of the weaned calves. Additionally, the predominant trans fatty acid in milk from pasture-fed beef cows is trans-vaccenic acid (Parodi, 1976) , which accounted for the increased amounts of trans-vaccenic acid in tissues of the weaned calves. The SCD index also was reduced in tissues of the initial group of YF steers. The data suggest that there was little SCD activity in tissues of YF steers by 12 mo of age even though they were fully functional ruminants by this time.
Protozoa contain increased amounts of trans-vaccenic and palmitic acids (Devillard et al., 2006; Or-Rashid et al., 2007) , but feeding high-concentrate diets produces an acidic environment, causing the protozoal population to decrease (Nagaraja and Titgemeyer, 2007) . Feeding high-concentrate diets could also cause bacterial populations to decrease, and bacteria are responsible for ruminal fatty acid biohydrogenation (van de Vossenberg and Joblin, 2003; Fukuda et al., 2006; Wallace et al., 2006) . Therefore, as the microbial populations responsible for fatty acid isomerization decrease, the substrates for their isomerase and biohydrogenation reactions (linoleic acid and 18:2 cis-9,trans-11 CLA, respectively) would accumulate, whereas the products (stearic and trans-vaccenic acids) would decrease. In the duodenal digesta samples, there was a significant increase in the proportions of linoleic acid and 18:2 cis-9,trans-11 CLA, and trans-vaccenic acid declined sharply with time on the corn-based diet. Thus, at a time when SCD gene expression was greater in older cattle, the amount of SFA passing out of the rumen would have been reduced, thereby providing less substrate for the SCD reaction.
The corn-based diets used in our study contained 0.05 to 0.06 g of α-linolenic acid/100 g of feed (DM basis; calculated from Gilbert et al., 2003; Archibeque et al., 2005) . Coastal bermudagrass contains approximately 0.9 g of α-linolenic acid/100 g (DM basis) and is more than 90% digestible (Johnson et al., 1991) . Thus, we anticipated that the YF steers would consume more α-linolenic acid during the first 4 mo postweaning than would the CF steers, even during the 2-mo period (from 10 to 12 mo of age) when they were supplemented with the corn-based diet. This was reflected in the greater proportion of α-linolenic acid in the duodenal digesta of the initial group of YF steers than was seen at later stages of production. The unusually large proportion of α-linolenic acid in the digesta of the initial CF steers suggests that their dams were grazing on pasture dur- ing gestation, although their actual production conditions are not available. The pattern for the proportion of α-linolenic acid in all tissues followed that seen in the duodenal digesta. The proportion of α-linolenic acid in duodenal digesta and tissues of weaned calves declined to nondetectable levels in CF steers after 4 mo on the corn-based diet. Similarly, α-linolenic acid in YF steers decreased considerably by the intermediate time point, especially in plasma and muscle. This confirms diet is the main effector of tissue content of α-linolenic acid, and it also indicates that muscle and adipose tissue of weaned steers can contain increased amounts of α-linolenic acid. Furthermore, cattle placed on pasture do not exhibit as drastic a decrease as animals transitioned directly from the dam onto a grain-based diet. The only exception to this pattern is the intramuscular adipose tissue of YF steers, in which α-linolenic acid increased from nondetectable to 0.13 to 0.14 g of fatty acids/100 g of total fatty acids. This indicates that α-linolenic acid started to accumulate in intramuscular adipose tissue only after the YF steers were fed the corn-based diet. The increase in proportion of linoleic acid also can be attributed to the greater proportion of linoleic acid in corn-based diets (Duckett et al., 2002; Dayani et al., 2007) .
Stearoyl-CoA Desaturase Gene Expression
Previous studies have indicated that diet, breed of cattle, and time on feed all influence tissue fatty acid composition, but of these, time on feed has the greatest effect (Sturdivant et al., 1992; May et al., 1993; Huerta-Leidenz et al., 1996; Chung et al., 2006) . In bovine muscle and adipose tissue, there is an increase in MUFA with a concomitant depression in SFA as time on a corn-based diet increases (Chang et al., 1992; Huerta-Leidenz et al., 1996; Rule et al., 1997; Chung et al., 2006) . In subcutaneous adipose tissue, it is likely that some portion of the reduction in both SFA and trans-vaccenic acid over time is due to an increase in SCD gene expression and concomitant catalytic activity in corn-fed steers (Chung et al., 2007; Jiang et al., 2008; Duckett et al., 2009) .
We previously demonstrated that SCD gene expression increased with time on a corn-based finishing diet in subcutaneous adipose tissue of Angus steers fed as yearlings (Martin et al., 1999) . In contrast, SCD gene expression did not change over time in overfattened Angus steers between 16 and 24 mo of age (Chung et al., 2007) . In the current study, the SCD:GAPDH mRNA ratio increased in subcutaneous adipose tissue of CF and YF steers after 4 mo of consuming the corn-based finishing diet, and concurrently the proportions of oleic and palmitoleic acid increased. These data suggest that SCD activity likely increased in concert with SCD gene expression.
The paucity of intramuscular adipose tissue in the initial CF steers prevented us from measuring SCD gene expression at that sampling period. The SCD index did not change between the intermediate and terminal sampling periods; similarly, the SCD:GAPDH ratio declined (CF steers) or remained unchanged (YF steers) between the intermediate and terminal sampling periods. As in previous studies (Archibeque et al., 2005; Chung et al., 2007) , we conclude that proportions of MUFA in muscle and adipose tissue are dictated primarily by endogenous Δ 9 -desaturase activity, as suggested by changes in SCD gene expression. Furthermore, in this study, the intramuscular SCD:GAPDH ratio in YF steers never achieved the level seen in the 12-mo-old CF steers, just as the SCD index was less overall in intramuscular adipose tissue of the YF steers than in the CF steers.
This study provided some evidence that absorbed fatty acids and liver fatty acid desaturation may contribute muscle and adipose tissue composition. The proportion of palmitic acid increased with time in duodenal digesta and similarly increased in LM. Muscle does not synthesize fatty acids de novo, so at least some portion of the palmitic acid may have been derived from duodenal digesta fatty acids. This certainly would be the case for trans-vaccenic acid and the essential fatty acids. Although not measured in this study, we previously demonstrated SCD gene expression in bovine muscle (Cameron et al., 1994) . The similarity of changes in fatty acid composition over time between muscle and subcutaneous adipose tissue suggests that, as in adipose tissue, SCD gene expression in muscle increased between the initial and intermediate sampling periods.
The synthesis of MUFA in the liver warrants some comment. In bovine liver, SCD gene expression is virtually undetectable (Cameron et al., 1994 ; this study), and Δ 9 -desaturase activity is minimal (Chang et al., 1992; Cameron et al., 1994; Archibeque et al., 2005) to undetectable (St John et al., 1991) . Although Δ 9 -desaturase activity was not measured in this study, the SCD index was less in liver and plasma (approximately 0.40) than in other tissues, and unlike in LM, subcutaneous adipose tissue, or intramuscular adipose tissue, the SCD index either did not change (liver) or decreased (plasma) over time. The lack of measurable SCD mRNA in the liver of the terminal groups indicates the liver had relatively little, if any, ability to convert SFA to MUFA at this time. The data suggest that the increase in plasma stearic acid over time reflected declining hepatic SCD activity with time on the corn-based diet.
In summary, this study has combined the measurement of fatty acid composition of several tissues with the measurement of SCD gene expression in intramuscular and subcutaneous adipose tissues of CF and YF steers. As expected, the proportions of the essential PUFA in muscle and adipose tissue were reflected by their proportions in duodenal digesta, which in turn reflected the dietary availability of these fatty acids. For MUFA, the proportions in muscle and adipose tissue were dictated by SCD activity rather than by diet.
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